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IN THE CLAIMS: 



Please cancel claims 1 - 43, amend claims 64 and 72, and add new claims 99 - 
117 as follows: n ^ 



1 - 43. (Canceled). 



44. (Original) An ultrasonic flow detection apparatus, comprising: 
a first transducer to transmit a signal; 

a second transducer to receive the signal; 

at least one end cap separating the first transducer and the second transducer from a fluid, 

the end cap having a reflective surface located in contact with the fluid; and 
a parabolic reflecting surface to reflect the signal to the reflective surface. 

45. (Original) The ultrasonic flow detection apparatus according to claim 44, wherein the 
signal transmitted by the first transducer reflects off of the reflective surface. 

46. (Original) The ultrasonic flow detection apparatus according to claim 45, wherein the 
signal transmitted by the first transducer reflects off of the reflective surface of the end 
cap back to the parabolic reflecting surface. 

47. (Original) The ultrasonic flow detection apparatus according to claim 44, wherein the 
signal transmitted by the first transducer approximately traverses a W shaped path that 
extends from the first transducer to the parabolic reflecting surface to the reflective 
surface to the parabolic reflecting surface to the second transducer. 

48. (Original) The ultrasonic flow detection apparatus according to claim 44, wherein a 
distance between the reflective surface and a point located between the first transducer 
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and the second transducer is approximately equal to (3/4 + nf2)X, where X is a wavelength 
of the transmitted signal, and n is an integer. 

49. (Original) The ultrasonic flow detection apparatus according to claim 44, wherein a 
distance between a first transducer surface or a second transducer surface and an end cap 
surface is approximately equal to (n/2)X y where X is a wavelength of the transmitted 
signal, and n is an integer. 

50. (Original) The ultrasonic flow detection apparatus according to claim 44, wherein the 
signal travels generally in the direction of the fluid flow and the signal is used to measure 
a rate of the fluid flow. 

5 1 . (Original) The ultrasonic flow detection apparatus according to claim 44, wherein the 
signal travels generally in a direction opposite the direction of the fluid flow and the 
signal is used to measure a rate of the fluid flow. 

52. (Original) The ultrasonic flow detection apparatus according to claim 44, wherein a 
distance between the reflective surface and a point located between the first transducer 
and the second transducer is approximately equal to (3/4 + n/2)\, where A, is a wavelength 
of the transmitted signal, and n is an integer. 

53. (Original) The ultrasonic flow detection apparatus according to claim 44, wherein a 
distance between a first transducer surface or a second transducer surface and an end cap 
surface is approximately equal to (n/4)X, where X is a wavelength of the transmitted 
signal, and n is an integer. 
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(Original) The ultrasonic flow detection apparatus according to claim 44, wherein the 
end cap is made of a material selected from the group consisting of a metal, an alloy, and 
a plastic. 

(Original) An ultrasonic flow detection apparatus, comprising: 

a first transducer to transmit a signal; 

a second transducer to receive the signal; and 

a parabolic reflecting surface to reflect the signal toward a reflective surface, wherein the 
reflective surface lies along an axis approximately half-way between the first 
transducer and the second transducer, a path of the signal extends generally along 
a longitudinal axis of a duct parallel to a direction of fluid flow, the path extends 
from the first transducer to the parabolic reflecting surface to the reflective 
surface to the parabolic reflecting surface to the second transducer. 

(Original) The ultrasonic flow detection apparatus according to claim 55, further 
including at least one end cap to separate the first transducer and the second transducer 
from a fluid. 

(Original) The ultrasonic flow detection apparatus according to claim 55, wherein a 
distance between the reflective surface and a point located between the first transducer 
and the second transducer is approximately equal to (3/4 + n/2)X, where X is a wavelength 
of the signal, and n is an integer. 

(Original) The ultrasonic flow detection apparatus according to claim 55, wherein a 
distance between a first transducer surface or a second transducer surface and the 
reflective surface is approximately equal to (n/2)X, where X is a wavelength of the signal, 
and n is an integer. 
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59. (Original) The ultrasonic flow detection apparatus according to claim 55, wherein the 
parabolic reflecting surface is located on a duct wall. 

60. (Original) The ultrasonic flow detection apparatus according to claim 55, wherein the 
signal travels generally in the direction of the fluid flow and the signal is used to measure 
a rate of the fluid flow. 

61. (Original) The ultrasonic flow detection apparatus according to claim 55, wherein the 
signal travels generally in a direction opposite the direction of the fluid flow and the 
signal is used to measure a rate of the fluid flow. 

62. (Original) The ultrasonic flow detection apparatus according to claim 55, wherein a 
distance between a first transducer surface or a second transducer surface and the 
reflective surface is approximately equal to (n/4)X, where X is a wavelength of the 
transmitted signal, and n is an integer. 

63. (Original) The ultrasonic flow detection apparatus according to claim 56, wherein the 
end cap is made of a material selected from the group consisting of a metal, an alloy, and 
a plastic. 

64. (Currently amended) An ultrasonic sensor system, comprising: 
a duct; 

a fluid flowing through the duct in a flow direction; 

an ultrasonic flow sensor sealingly coupled to the duct, including: 

a first transducer to transmit a signal, 

a second transducer to receive the signal, and 
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at least one end cap to separate the first transducer and the second transducer from 
the fluid; and 

a parabolic reflecting surface to reflect the signal toward a reflective surface located on 
the end cap, wherein the reflective surface lies along an axis approximately half- 
way between the first transducer and the second transducer, a path of the signal 
extends generally along a longitudinal axis of the duct parallel to the flow 
direction, the path extends from the first transducer to the parabolic reflecting 
surface to the reflective surface to the parabolic reflecting surface to the second 
transducer. 

65. (Original) The ultrasonic sensor system according to claim 64, wherein the parabolic 
reflecting surface is. located on a duct wall 

66. (Original) The ultrasonic sensor system according to claim 64, wherein the signal 
travels generally in the direction of the fluid flow and the signal is used to measure a rate 
of the fluid flow. 

67. (Original) The ultrasonic sensor system according to claim 64, wherein the signal 
travels generally in a direction opposite the direction of the fluid flow and the signal is 
used to measure a rate of the fluid flow. 

68. (Original) The ultrasonic sensor system according to claim 64, wherein a distance 
between the reflective surface and a point located between the first transducer and the 
second transducer is approximately equal to (3/4 + n/2)^, where X is a wavelength of the 
signal, and n is an integer. 
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(Original) The ultrasonic sensor system according to claim 64, wherein a distance 
between a first transducer surface or a second transducer surface and an end cap surface 
is approximately equal to (n/2)X, where X is a wavelength of the signal, and n is an 
integer. 

(Original) The ultrasonic sensor system according to claim 64, wherein a distance 
between a first transducer surface or a second transducer surface and an end cap surface 
is approximately equal to (n/4)X, where X is a wavelength of the signal, and n is an 
integer. 

(Original) The ultrasonic sensor system according to claim 64, wherein the end cap is 
made of a material selected from the group consisting of a metal, an alloy, and a plastic. 

(Currently amended) An ultrasonic sensor system, comprising: 

a duct; 

a fluid flowing through the duct in a flow direction; 

an ultrasonic flow sensor sealingly coupled to the duct, including: 
a first transducer to transmit a signal, and 
a second transducer to receive the signal, and signal: and 

a parabolic reflecting surface to reflect the signal toward a reflective surface, wherein the 
reflective surface lies along an axis approximately half-way between the first 
transducer and the second transducer, a path of the signal extends generally along 
a longitudinal axis of the duct parallel to the flow direction, the path extends from 
the first transducer to the parabolic reflecting surface to the reflective surface to 
the parabolic reflecting surface to the second transducer. 
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73. (Original) The ultrasonic sensor system according to claim 72, further including at 
least one end cap to separate the first transducer and the second transducer from the fluid. 

74. (Original) The ultrasonic sensor system according to claim 72, wherein the parabolic 
reflecting surface is located on a duct wall. 

75. (Original) The ultrasonic sensor system according to claim 72, wherein a distance 
between the reflective surface and a point located between the first transducer and the 
second transducer is approximately equal to (3/4 + n/2)X, where X is a wavelength of the 
signal, and n is an integer. 

76. (Original) The ultrasonic sensor system according to claim 72, wherein a distance 
between a first transducer surface or a second transducer surface and the reflective 
surface is approximately equal to (n/2)X 9 where X is a wavelength of the signal, and n is 
an integer. 

77. (Original) The ultrasonic sensor system according to claim 72, wherein the signal 
travels generally in the direction of the fluid flow and the signal is used to measure a rate 
of the fluid flow. 

78. (Original) The ultrasonic sensor system according to claim 72, wherein the signal 
travels generally in a direction opposite the direction of the fluid flow and the signal is 
used to measure a rate of the fluid flow. 

79. (Original) The ultrasonic sensor system according to claim 72, wherein a distance 
between a first transducer surface or a second transducer surface and the reflective 
surface is approximately equal to (n/4)X, where X is a wavelength of the signal, and n is 
an integer. 
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80. (Original) The ultrasonic sensor system according to claim 73, wherein the end cap is 
made of a material selected from the group consisting of a metal, an alloy, and a plastic. 

8 1 . (Original) A method of determining a flow rate of a fluid in a duct, comprising: 
transmitting a signal through an end cap and a fluid, wherein a path of the signal extends 

generally along a longitudinal axis of a duct parallel to a direction of fluid flow, 

and the end cap acts as a barrier to the fluid; 
reflecting the signal from a parabolic reflecting surface; 
receiving the signal; 

measuring a first time between transmitting the signal in a forward direction and . 
receiving the signal; 

measuring a second time between transmitting the signal in a reverse direction and 

receiving the signal; and 
comparing the first time to the second time to determine a flow rate of the fluid. 

82. (Original) The method according to claim 81, wherein the parabolic reflecting 
surface is located on a wall of the duct. 

83. (Original) The method according to claim 81, wherein the path of the signal extends 
from an originating point to the parabolic reflecting surface to a reflective surface to the 
parabolic reflecting surface to a destination point, and the reflective surface lies along an 
axis approximately half-way between the originating point and the destination point. 

84. (Original) The method according to claim 83, wherein a distance between the 
reflective surface and a point located between the originating point and the destination 
point is approximately equal to (3/4 + n/2)X, where X is a wavelength of the signal, and n 
is an integer. 
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85. (Original) The method according, to claim 84, wherein a distance between the 
originating point or the destination point and an end cap surface is approximately equal to 
(n/2)X, where X is a wavelength of the signal, and n is an integer. 

86. (Original) The method according to claim 81, wherein the signal travels generally in 
the direction of the fluid flow and the signal is used to measure a rate of the fluid flow. 

87. (Original) The method according to claim 81, wherein the signal travels generally in 
a direction opposite the direction of the fluid flow and the signal is used to measure a rate 
of the fluid flow. 

88. (Original) The method according to claim 84, wherein a distance between the 
originating point or the destination point and an end cap surface is approximately equal to 
(n/4)X, where X is a wavelength of the signal, and n is an integer. 

89. (Original) The method according to claim 81, wherein the end cap is made of a 
material selected from the group consisting of a metal, an alloy, and a plastic. 

90. (Original) A method of determining a flow rate of a fluid in a duct, comprising: 
transmitting a signal through a fluid from an originating point; 

reflecting the signal from a parabolic reflecting surface to a reflective surface to the 
parabolic reflecting surface to a destination point, wherein the reflective surface 
lies along an axis approximately half-way between the originating point and the 
destination point; 

receiving the signal at the destination point; 

measuring a first time between transmitting the signal in a forward direction and 
receiving the signal; 
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measuring a second time between transmitting the signal , in a reverse direction and 

receiving the signal; and 
comparing the first time to the second time to determine a flow rate of the fluid. 

91. (Original) The method according to claim 90, wherein at least one end cap separates 
a first transducer and a second transducer from the fluid. 

92. (Original) The method according to claim 90, wherein a distance between the 
reflective surface and a point located between a first transducer and a second transducer 
is approximately equal to (3/4 + n/2)^, where X is a wavelength of the signal, and n is an 
integer. 

93. (Original) The method according to claim 90, wherein a distance between a first 
transducer surface or a second transducer surface and the reflective surface is 
approximately equal to (n/2)X f where X is a wavelength of the signal, and n is an integer. 

94. (Original) The method according to claim 90, wherein the parabolic reflecting 
surface is located on a wall of the duct. 

95. (Original) The method according to claim 90, wherein the signal travels generally in 
a direction of fluid flow and the signal is used to measure a rate of the fluid flow. 

96. (Original) The method according to claim 90, wherein the signal travels generally in 
a direction opposite a direction of fluid flow and the signal is used to measure a rate of 
the fluid flow. 

97. (Original) The method according to claim 90, wherein a distance between the 
originating point or the destination point and the reflective surface is approximately equal 
to (n/4)X^ where X is a wavelength of the signal, and n is an integer. 
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98. (Original) The method according to claim 91, wherein the end cap is made of a 
material selected from the group consisting of a metal, an alloy, and a plastic. 

99. (New) A method of installing an ultrasonic sensor into an existing duct assembly, 
comprising: 

removing an existing fluid sensor from an existing duct assembly; 

mounting a retrofit assembly, including a boot structure with a mounting flange, to the 

duct assembly, the duct assembly including a duct for providing a flow path for a 

fluid; 

machining a parabolic reflecting surface; 

removing contamination from the boot structure; and 

installing an ultrasonic sensor. 

100. (New) The method of claim 99, further including collecting the contamination in the 
boot structure during the machining step. 

101. (New) The method of claim 99, wherein the reflecting surface is machined into an 
interior surface of the duct. 

102. (New) The method of claim 99, wherein the ultrasonic sensor includes a first transducer 
to transmit a signal, a second transducer to receive the signal, and an end cap, said end 
cap enclosing and isolating said first and second transducers from said fluid and having a 
reflective surface in contact with the fluid. 

103. (New) The method of claim 102, wherein the end cap is made of a material selected from 
the group consisting of a metal, an alloy, and a plastic. 
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104. (New) The method of claim 102, wherein the first and second transducers are oriented at 
an angle with respect to an axis orthogonal to a central axis of the duct. 

105. (New) The method of claim 102, wherein the reflecting surface is machined into a wall 
of the duct located opposite said reflective surface. 

106. (New) The method of claim 105, wherein the ultrasonic sensor is installed such that the 
signal transmitted by the first transducer approximately traverses a W-shaped path that 
extends from the first transducer to the parabolic reflecting surface, then to the reflective 
surface, then to the parabolic reflecting surface, and finally to the second transducer. 

107. (New) The method of claim 99, wherein, in the last step, the ultrasonic sensor is installed 
so as to be flush with the interior wall of the duct. 

108. (New) The method of claim 99, wherein said contamination is removed using a vacuum 
source. 

109. (New) A method of retrofitting an existing duct assembly with an ultrasonic sensor, the 
method comprising: 

removing an existing fluid sensor from an existing duct assembly so as to expose an 
existing hole pattern in the duct assembly, said duct assembly including a duct for 
providing a flow path for a fluid; 

mounting a retrofit assembly, including machining equipment and a boot structure, to the 
duct assembly; 

inserting the machining equipment through the hole pattern to machine a parabolic 
reflecting surface in the duct while containing metal shards in the boot structure; 
withdrawing the machining equipment through the hole pattern; 
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removing contamination from the boot structure; and 

installing an ultrasonic sensor in place of the removed fluid sensor. 

110. (New) The method of claim 109, wherein the reflecting surface is machined into an 
interior surface of the duct. 

111. (New) The method of claim 109, wherein the ultrasonic sensor is a flow sensor and 
includes a first transducer to transmit a signal, a second transducer to receive the signal, 
and an end cap, said end cap enclosing and isolating said first and second transducers 
from said fluid and having a reflective surface in contact with the fluid. 

1 12. (New) The method of claim 111, wherein the reflecting surface is machined into a wall 
of the duct located opposite said reflective surface, 

113. (New) The method of claim 112, wherein the ultrasonic sensor is installed such that the 
signal transmitted by the first transducer approximately traverses a W-shaped path that 
extends from the first transducer to the parabolic reflecting surface, then to the reflective 
surface, then to the parabolic reflecting surface, and finally to the second transducer. 

114. (New) The method of claim 111, wherein the first and second transducers are oriented at 
an angle with respect to an axis orthogonal to a central axis of the duct. 

1 1 5. (New) The method of claim 111, wherein the end cap is made of a material selected from 
the group consisting of a metal, an alloy, and a plastic. 

116. (New) The method of claim 109, wherein, in the last step, the ultrasonic sensor is 
installed so as to be flush with the interior wall of the duct. 

1 17. (New) The method of claim 109, wherein said contamination comprises the metal shards 
and is removed using a vacuum source. 
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